The Development of Leucine Dehydrogenase and Formate Dehydrogenase Bifunctional Enzyme Cascade Improves the Biosynthsis of L-tert-Leucine.
Leucine dehydrogenase (LDH) and formate dehydrogenase (FDH) were assembled together based on a high-affinity interaction between two different cohesins in a miniscaffoldin and corresponding dockerins in LDH and FDH. The miniscaffoldin with two enzymes was further absorbed by regenerated amorphous cellulose (RAC) to form a bifunctional enzyme complex (miniscaffoldin with LDH and FDH adsorbed by RAC, RSLF) in vitro. The enzymatic characteristics of the bifunctional enzyme complex and free enzymes mixture were systematically compared. The synthesis of L-tert-leucine by the RSLF and free enzyme mixture were compared under different concentrations of enzymes, coenzyme, and substrates. The initial L-tert-leucine production rate by RSLF was enhanced by 2-fold compared with that of the free enzyme mixture. Ninety-one grams per liter of L-tert-leucine with an enantiomeric purity of 99 % e.e. was obtained by RSLF multienzyme catalysis. The results indicated that the bifuntional enzyme complex based on cohesin-dockerin interaction has great potential in the synthesis of L-tert-leucine.